Respiratory and cardiovascular responses to hyperoxia, hypoxia and hypercapnia in the renal hypertensive rabbit: role of carotid body chemoreceptors.
We tested the hypothesis that in renal hypertension the increased peripheral vascular resistance of neurogenic origin might be due to a reflex through resetting of the carotid body chemoreceptors. The reflex respiratory and cardiovascular functions of the carotid bodies were studied in a one-kidney wrapped hypertension model in conscious rabbits, and compared with a control group of animals, by breathing 100% oxygen, three hypoxic gas mixtures to which were added sufficient CO2 to maintain the PaCO2 constant, and 2 and 4% CO2 in 21% O2 and N2. In the control state (breathing room air) the renal hypertensive animals had a slightly higher respiratory minute volume, a higher level of arterial blood pressure and increased calculated systemic vascular resistance, compared with the normal group, but there was no difference in cardiac output. Hyperoxia had no consistent effect on respiration, heart rate or arterial blood pressure. Increasing degrees of isocapnic hypoxia caused the same degree of hyperventilation and bradycardia in both groups of animals. The arterial blood pressure did not change in either group but there was a transient increase in systemic vascular resistance in the renal hypertensives breathing 9 and 7.5% O2. The respiratory responses to 2 and 4% CO2 were similar in the two groups of animals. In the renal hypertensive animals, serial sections of the carotid bodies showed pathological changes, including subendothelial proliferation in vessels supplying the carotid bodies with narrowing of their lumens, fragmentation of the elastic laminae of the media, hypertrophy of the smooth muscle and extensive fibrosis with occasional haemorrhages. The capillaries, however, were normal. The rostral-caudal lengths of the carotid bodies were similar in the two groups. In view of our findings we conclude that the relatively normal carotid chemoreceptor responses in renal hypertensive rabbits may, in part at least, be the result of the carotid body blood flow through the partially occluded vessels being maintained at near normal levels by the elevated blood pressure.